Human COBRA 2 vaccine contains two major epitopes that are responsible for eliciting neutralizing antibody responses against heterologous clades of viruses.
Highly pathogenic H5N1 influenza viruses continue to spread around the globe and reassort with low pathogenic avian influenza viruses often resulting in morbidity and mortality to not only waterfowl, but also poultry. Our group previously developed two hemagglutinin (HA) based vaccines using a methodology termed computationally optimized broadly reactive antigen (COBRA). Each of these HA antigens, Human COBRA 2 (Hu-CO) and Human-Avian COBRA 2 (Hu-Av CO) elicit antibodies with hemagglutination-inhibition (HAI) activity against viruses from various clades, but not always the same viruses. Here, we have sought to identify residues in these two HA molecules that are critical fordifferential HAI activity against various H5Nx influenza viruses. The two HA antigens are remarkedly similar in the globular head region, except for 4 residues at amino acids 140, 141, 155, and 156. By mutating these amino acids in each HA antigen, chimeric HA proteins were used to elicit immune responses in mice. When the Asn-Thr pair at position 155-156 in the Hu-CO HA was converted to the Ser-Ala residues found in the Hu-Av CO HA, the elicited antibodies lost HAI activity against clade 2.3.2.1 H5Nx viruses, such as A/Hubei/01/2010. When this Asn-Thr motif was added at these positions in the Hu-Av CO HA molecule, HAI activity in the elicited sera against A/Hubei/01/2010 was significantly increased. We speculate that a putative N-linked glycosylation at this location in the Hu-CO HA antigen is a key driver in the elicitation of antibodies with HAI activity to different locations on wild-type H5 HA molecules resulting in differential neutralization of viral infection and protection in vivo against H5 influenza virus induced disease.